Objective: To compare men and women with low back pain and identify the prevalence and some of its associated factors in a population-based sample of adults aged 20 and over a seven day period. Methods: Cross-sectional study based on a population survey. 600 individuals were interviewed on the following: (1) characteristics of the participants (i.e. demographic, socioeconomic, and labor aspects); (2) physical activity level (IPAQ); (3) musculoskeletal symptoms (Nordic Questionnaire). Descriptive, bivariate, and Poisson regression analyses were performed. Results: Overall prevalence of LBP was 28.8%, being 39.0% in men and 60.9% in women. The measured associated factors in men were age between 36 and 59 years (PR = 3.00 [1.31---6.88]) and over 60 (PR = 4.52 [2.02---10.12]), smoking (PR = 2.47 [1.20---5.11]), fewer years of formal education ( 0 ---4 years) (PR = 6.37 [2.15---18.62]), and hypertension (PR = 2.27 [1.15---4.50]). For women, the associated factors were occupational activities that involved heavy lifting (PR = 1.80 [1.03---3.16]), standing posture leaning forward (PR = 2.04 [1.20---3.44]), sitting posture leaning forward (PR = 2.17 [1.24---3.82]), and sitting at the computer three or more days per week (PR = 4.00 [1.44---11.11]). Widowed or divorced participants were more likely to report LBP, in both men (PR = 3.06 [1.40---6.66]) and women ).
Introduction
Low back pain (LBP) is the leading cause of disability among adults of all ages. According to the World Health Organization (WHO), musculoskeletal morbidities are the most disabling conditions. 1 Of the 291 health conditions surveyed in the Global Burden of Disease 2010 study (GBD 2010) , LBP contributed the most to overall disability and ranked sixth in terms of global burden of disease measured by Disability-Adjusted Life Years. 2 The GBD study also showed that LBP had a global point prevalence of 9.4%, being higher in men (10.1%) compared to women (8.7%). This same study showed that prevalence was higher in the western Europe (15.0%), followed by North Africa/Middle East (14.8%) and (6.5%) followed by Central Latin America (6.6%). 2 In Brazil, a systematic review showed that the prevalence rate for a seven day period was 4.2---31.4% and, in the last year, it was 13.1---66.8%. Also, it revealed that the prevalence rate in adults in the last year was greater than 50%, from 13.1% to 19.5% in adolescents, and prevalence rates of 4.2% to 14.7% for chronic low back pain in the general population. 3 LBP is an important cause of morbidity and disability in many countries. LBP can affect the individual, physical, social, and psychological aspects contributing to increased costs for business, government, and society. The evidence indicates 4 ---6 significant differences between genders regarding the prevalence of LBP, the degree of disability generated by LBP, and the number of comorbidities, which were higher in women. Some studies that investigated strategies for coping with LBP have suggested that women deal with pain in a more flexible and creative way, while men use maladaptive strategies such as catastrophizing. 7 In addition, most epidemiological studies on LBP come from European countries, particularly Scandinavian countries and specific populations. 8 There are few population-based studies in Brazil comparing the pain experience between men and women with LBP. 3 Knowledge about the prevalence and factors associated with LBP in the different genders could contribute to the research in the area, leading to new hypotheses in search for a better understanding of LBP. Thus, the aim of this study is to compare men and women with and without LBP and to identify the prevalence of this condition and some of its associated factors in a population-based sample of adults aged 20 and over a one week period prior to assessment.
Methods

Design and sample
This is a cross-sectional study based on data from a previous study ''Musculoskeletal Symptoms, Autonomy and Quality of Life in the Population of Bauru, São Paulo'' carried out in the city of Bauru, SP, Brazil. Ethics approval was obtained from the Human Research Ethics Committee of Universidade do Sagrado Coração (approval no. 957.481). All participants signed an informed consent form.
The participants were divided into groups according to age and gender, called sample domains. Six sample domains were determined: 20to 35-year-old males; 20-to 35-yearold females; 36-to 59-year-old males; 36-to 59-year-old females; ≥60-year-old males; and ≥60-year-old females. A minimum number of participants were guaranteed for each domain to allow further analysis.
We based our sample size calculation on the following assumptions: an estimated proportion of 50% of the population subgroups, given that this is the maximum variability that leads to conservative sample sizes; a 95% confidence level in the estimation of confidence intervals; a 10% sampling error, indicating that the amplitude between the estimated sample and the population parameter should not exceed this value; a design effect (deff) of 2. Therefore, the sample size for each age group (20---35 years, 36---59 years and 60 years or more was at least 200 individuals (100 males and 100 females), totalling 600 participants living in the city of Bauru, SP, Brazil.
The sample was randomly selected using a two-stage cluster design. The sampling units were obtained from the 2011 National Household Sample Survey, which provided a list of the private addresses in each census tract. Fifty urban census tracts were randomly selected from the 476 identified tracts. The census tracts constituted the primary sampling units (PSUs). The households were the secondary sampling units (SSUs). The PSUs were randomly selected by systematic sampling with a probability proportional to their sizes. 9, 10 For each census tract, the number of households to be randomly selected was determined according to the ratio of the average number of individuals per number of households in each sample domain. 9 It was estimated, therefore, that about 12 households per census tract should be visited. These households were randomly selected using a system that considered all eligible individuals residing in the households. In households with more than one eligible subject, all subjects within each groups age range were considered eligible for the interviews. In case of refusal of one or all subjects, a new household was randomly selected. The individuals who refused to answer the questionnaire by personal choice were considered as refusals.
Individuals not located after four visits were considered as a loss. In these cases, at least one visit was attempted at night and one on the weekend. Those who were unable to respond due to travel or who refused to answer the questionnaire by personal choice were also considered as a loss.
Data collection procedures
Interviews were conducted by trained interviewers and fieldwork was supervised by the researchers involved in the study. Data collection took place between February and June 2012. The coding was performed by the interviewers and reviewed by the chief researcher. Supervisors also performed quality control, which consisted of applying a short version of the questionnaires to 10% of respondents. 11 Individuals with mental health issues were excluded from the study. Older participants were asked to do the Mini-Mental State Examination at the beginning of the interview and those who scored below 27 were considered as having cognitive loss and therefore were excluded from the study. 10
Instruments
The following demographic characteristics of the participants were collected: gender (male and female), age, marital status (married or de facto, single, separated, or widowed), and skin color (white, black, brown, Asian or indigenous). The following socioeconomic aspects were also collected: education (number of years in school) and income (Class E = up to 1 minimum wage, Class D = 1 ---5 times the minimum wage, Class C = 5---10 times the minimum wage, Class B = 10---20 times the minimum wage, Class A = more than 20 times the minimum wage).
Physical activity level was verified using the International Physical Activity Questionnaire (IPAQ), 12,13 short version, which contained questions regarding weekly frequency and duration in minutes per day of vigorous and/or moderate physical activity and walking. The questionnaire was validated for the Brazilian population. 14 A cut-off point of 150 min per week was used to classify the subjects as active (150 min/wk or more) or insufficiently active (below 150 min/wk). 15, 16 Regarding sedentary activities (time watching TV and on the computer and/or video games), the following questions were asked: ''In a normal week do you watch TV?'' (Yes or No); ''In a normal week, how often do you watch TV?'' (twice or less, three to four times, or five times or more per week); ''On a typical day, how many hours do you watch TV?'' (up to two hours or over three hours a day); ''In a normal week, how often do you use a computer or a video game?'' (up to twice, three to four times, five times or more per week); ''On a typical day, how many hours do you use a computer or a video game?'' (up to two hours, over three hours a day). 17 The ergonomic variables were characterized from the perception of the subjects, who selected from four options (i.e., never, rarely, usually, always) the option that best described their frequency of exposure during a work day. Variables analyzed included repetitive movements, heavy lifting, vibration/tremor during the working day, sitting position, sitting position leaning forward, sitting position carrying weight, standing posture, standing posture flexed forward, kneeling, and lying down. In order to define the association between LBP and ergonomic variables, the frequencies obtained in the ''never'' and ''rarely'' categories were combined and categorized into a single group, and the categories ''usually'' and ''always'' were also combined into another group. 11 Smokers were those who reported smoking daily (at least one cigarette per day) or occasionally (less than one cigarette per day) or former smokers who had stopped smoking for at least six months prior to the interview. 11 In addition, morbidity information was collected through an interview in which subjects answered the question: ''Among the alternatives below (hypertension, diabetes, respiratory, gastrointestinal and urinary tract diseases), choose the one that corresponds to a diagnosis received from a physician in the last 12 months''. 18 The question used to define the outcome of LBP was: ''In the past seven days, have you had any pain or discomfort in the lower back?''. In the present study, LBP was defined as the presence of an existing or acquired problem (pain, discomfort, or numbness) in the low back region in the last seven days. Respondents who answered yes had to indicate the site on a drawing of the human body with the anatomical regions (cervical, thoracic, lumbosacral spine) identified in different colors. This type of tool was valid and reliable for measuring pain in the general population because it identified the precise location of the pain. 11, 19 
Statistical analysis
Data were entered into a database and analyses were stratified by gender using the statistical software SPSS, version 10.0 (SPSS, Chicago, IL, USA). A descriptive analysis was presented with the prevalence for all variables included in the study and their respective confidence intervals. For the initial analysis, the prevalence of LBP was verified according to groups of independent variables, presenting relative risks, confidence intervals, and p values. The multivariate analysis was performed using Poisson regression, with robust variance, respecting a hierarchical model of relations between variables. 20, 21 
Results
For the households randomly selected, 641 eligible individuals were identified and 600 individuals were interviewed. The main reasons for the losses (n = 21) were: ''participant absent from home'' and ''participant set a time with the interviewer but did not show''. The refusals were ''participant who did not respond to interview request'' (n = 12) and ''mental disability'' (n = 8). The majority of participants had between nine and 11 years of formal education, were white, married, of low income, non-smokers, and suffered from both hypertension and diabetes mellitus. Of the total sample, 28.8% (95% CI 30.4---38.0) reported LBP at least once in the seven days prior to the interview. Of these, 39.1% (95% CI 95% 32.6---45.8) were men and 60.9% (95% CI 54.1---67.3) were women (p = 0.001). For both genders, LBP was associated with the following variables: age range, formal education from 0 to 4 years, being widowed/divorced, and being hypertensive and diabetic. For men, there was an association with smoking ( Table 1) .
Variables related to sedentary activities were not associated with LBP in males or females (Table 2 ). Finally, for females, LBP was significantly associated with heavy lifting, sitting position carrying weight, and sitting position leaning forward ( Table 3 ).
We also found that LBP was associated with age ≥60 years, smoking, hypertension, and formal education between 1 and 4 years and between 5 and 8 years. For women, LBP was associated with occupational activity involving frequent heavy lifting, standing position leaning forward, sitting position leaning forward, and sitting at the computer three or more days a week. For both genders, being widowed or separated was associated with LBP (Tables 4 and 5 ).
Discussion
In this study, the prevalence of LBP was higher in women (60.9%) than in men (39.1%), corroborating data from France, 3 Qatar, 4 and Saudi Arabia, 5 while in Sweden, 22 the opposite was observed. LBP was associated with hypertension in males, which corroborates the findings of another study, 23, 24 however some investigations noted this fact in both genders. 25, 26 The association restricted to men may have been due to confounding variables related to gender, particularly BMI, and different proportions of muscle and adipose tissue in men and women. 23 In the present study, the increase in age was associated with LBP in men, similar to another study, 27 whereas in some studies it occurred in both genders, 28, 29 and in others, there was no such association, 30, 31 This observed association can be explained by changes due to the aging process, such as postural problems, reduced flexibility, increased musculoskeletal degeneration and, consequently, aggravation of pain. 32 Low levels of formal education were associated with LBP in men, similarly to results found in Qatar, 3 Austria, 9 and France, 4 whereas in Turkey, 33 no educational association was found. Men with fewer years of formal education were more commonly involved in strenuous physical activities, had less access to health information and services, and were less likely to be involved in health-related activities. 34---36 Widowed or separated participants, regardless of gender, presented a higher risk of LBP than single or married participants. The loss of social support may be responsible for an increased risk of developing depression and anxiety, which can have been associated with musculoskeletal conditions such as LBP. 37 LBP was associated with smoking in this study, corroborating the results found in Qatar 38 and Turkey, 33 whereas in studies from Sweden, 39 France 40 and Canada 41 there were no differences between genders. Possible explanations for this association with smoking are that cigarette components cause 2 changes in the pH and nutrition of the intervertebral discs by predisposing them to disc herniation, 39 reduction in the resistance of the muscles involved with the stabilization of the lumbar spine, 42 and interference with the perception of pain. 43---45 Ergonomic and occupational factors were significantly associated with LBP in females, similarly to a New Zealand study, 10 while investigations in Sweden 12 and the Netherlands 22 showed that males are also vulnerable to the exposure to work-related risk factors. Possible explanations from the literature are: gender segregation in the workforce, different exposures to the same job or task, differences in the methods used to perform the same task, and differences in coping strategies in relation to stress. In addition, because women generally have more responsibility at home and at work and spend more time performing household tasks than men, they are more likely to be exposed to some risk factors such as inadequate static posture.
This study has some limitations. We did not collect data on the period of menopause in women or on the frequency, severity, intensity, and duration of LBP and we used selfreporting to measure occupational factors. In addition, the cross-sectional design did not allow causal determination. In contrast, the positive aspects of the study were the large sample and the results themselves, which demonstrated the importance of the stratification of the analyses by gender. If stratification had not been performed, several risk factors could have been lost, while some associations would have been mistakenly assumed for both genders, when in fact, they were present only for one gender. This study showed a high prevalence of LBP in the week prior to assessment. Advanced age, fewer years of formal education, hypertension, and smoking were associated with LBP in men, whereas, work and ergonomic factors were associated with LBP in women. Marital status was associated with LBP in both genders. This study may serve as a reference for other epidemiological investigations and for increasing knowledge on the national estimate of prevalence and risk factors for LBP. This study may also be useful for future systematic reviews and meta-analyses. Longitudinal studies with valid and reliable instruments are needed to estimate the risk factors for LBP in the different genders. 10 
